S1. Additional demographic information of the patients
There are sixty-six type-B aortic dissection patients who have experienced thoracic endovascular aortic repair (TEVAR) being included in this study. Among them, stentgraft implantation has been successful in fifty-eight patients, while the eight others have presented distal stent-induced new entry (SINE) as post-TEVAR complications.
Additional demographics to supply Table 1 in the main article are listed in the following Table S1 . 
S3. Deformable simplex model
Deformable simplex model has been previously applied in object reconstruction [1] and constrained deformation [2] . For stenting studies, it was used to develop the fast contouring simulations for stenting in cerebral aneurysms [3, 4] . The concept of deformable simplex model is to describe the law of motion for simplex mesh via a second-order partial differential equation for moving a mesh under the effect of internal and external forces [1, 2] , as shown in Eq.S1, where Pi is the vertex of mesh, m is the vertex mass, t is time and γ is the damping factor, Fint (Pi) is the internal surface force while Fext (Pi) is the external surface force. Central finite difference discretization is used to find a numerical approximation for the solution of Eq.S1. The law of motion is then discretized as Eq.S2. Both Fint (Pi) and Fext (Pi) are computed at time t, and α and β are weights that are respectively controlling the internal and external force of Pi. It should be noted that, in Eq.S2, the force items have the dimension of a displacement.
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The simplex meshes (S∈ℝ 3 ) of the true lumen and stent-graft models were composed of a vertex set. To solve the motion of simplex meshes, the geometric characteristics of the vertex set need to be understood. As shown in Figure 2E in the main article, each vertex Pi is connected to three neighboring points PiN1, PiN2, and PiN3. In general, these three points define a tangent plane towards Pi, and the four vertices (Pi, PiN1, PiN2, PiN3)
can be circumscribed by a sphere. The simplex angle φi =∠(Pi, PiN1, PiN2, PiN3) can then be calculated by the spatial vectors of the vertices, the normal vector of to the tangent plane ni, the radius of the circle defined by the tangent plane ri as well as the radius of the vertices-defined sphere Ri. It defines the local shape around a given vertex,
i.e. the extrinsic curvature of the surface. As shown in Figure 2E in the main article, fi denoting the orthogonal projection of Pi onto the tangent plane can described as Eq.S3, where ω1, ω2 and ω3 are the parameters to describe the relative position of vertex Pi according to its three neighbors. This parameter with the weights indicates the force item of Eq.S2.
S4. Measurements in compressive radial tests.
As shown in Figure 3A in the main article, along each stent-graft, radial compressive tests and geometric measurements were conducted regionally on the proximal and distal strut rings as well as three rings with repeating pattern in the main body. The detailed geometric measurements are shown in Table S2 . 
S5. Velocity and pressure boundary conditions
As mentioned in the manuscript, pulsatile velocity boundaries have been assigned to the inlet of ascending aorta and the outlets of aortic arch branches. For each patient, Doppler ultrasound velocimetry was performed. The detailed parameters of the measurement is shown in Table S3 . The velocity of ascending aorta was measured through the apical 5-chamber view as well as the suprasternal long axis view of aortic arch. The two results have been compared to each other to ensure the maximum velocity at ascending aorta could be obtained. On the other hand, the velocity at other sites was measured at a proximal and a distal site of the specific vessel (please refer to Table S3 for the detailed positions). The two results of one particular vessel were compared. If the difference was less than 5%, the measurement was considered effective. At each measurement site, appropriate ultrasound probe was employed, the Doppler gate was positioned at the center of the blood vessel, and the Doppler angle cursor was accurately aligned with the vessel axis. The velocity sonogram can then be obtained and the upper edge of it was extracted as the variation of the maximum velocity at each measured site.
The flow rates at each velocity boundary can therefore be calculated based on the measured time-variant maximum velocity and the assumed flow profile (flat profile for ascending aorta and parabolic profile for the others). Figure S1A shows the boundary flow curves of a representative case. On the other hand, for the pressure boundaries on the outlets of celiac artery, superior mesenteric artery, renal arteries and common iliac arteries, pulsatile waveforms of pressure were obtained from a previous study [5] , as shown in Fig.S1B .
S6. Fluid property study
In the current study, the fluid in the aorta was considered as Newtonian fluid. In fact, non-Newtonian model would provide more accurate simulations of the blood property;
however, due to the relatively high shear rate in large arteries and with the consideration of computational load, the blood flow in aorta is often assumed as Newtonian fluid [6] [7] [8] . To quantify the difference between the Newtonian and non-Newtonian simulations, one representative case in each stent-graft group was selected to compute in both fluid property models. In the Newtonian model, the density and viscosity of the blood were 1044kg/m 3 and 0.00365kg•m −1 •s −1 , respectively. In the non-Newtonian model, the density of the fluid was the same as the Newtonian model, while, generalized power law was applied for the viscosity, which is described as Eq.S4:
The velocity (A) and pressure (B) boundaries of a patient case. The velocity boundaries were patient-specific while the pressure boundaries were extracted from a previous study.
where, µinf is 0.035, ninf is 1.0, Δµ is 0.25, Δn is 0.45, and a, b, c, d are respectively assigned as 50, 3, 50 and 4 [9] .
As shown in Figure S2 , the general distribution patterns and variations of wall shear stress and velocity were compared. In the tested cases, the flow characteristics are exactly the same between the two models of blood property, while, the wall shear stress in the non-Newtonian model is slightly lower. The average difference of the wall shear stress at systolic peak is approximately 10% while the average difference of crosssectional velocity is about 3%. In the current study, instead of revealing the absolute value of flow quantities, the flow computation was used to compare the difference between the CT-reconstructed and VSA-simulated aortic models. Since the both of the flow models are able to capture flow characteristics, the Newtonian model with less computational expense has been applied in this study. 
S7. Spatial and temporal independency study
To confirm the computational sensitivity to the spatial and temporal resolutions, grid independence analysis and time-step sensitivity test were conducted. The sensitivity study was applied on one aortic model in each stent-graft group, as shown in Figure   S3A . The base grids for the six models are listed in Table S4 , and the base time-step number per cardiac cycle for all of the models are set to 50. Finer grids of each model were studied (Table S4 ) and finer temporal resolutions with 100 time steps per cardiac cycle were tested. The computational results show highly similarity between the base grid with base temporal resolution model (BG/BT model), base grid with finer temporal resolution model (BG/FT model), and finer grid with base temporal resolution model (FG/BT model). As shown in Figure S3B , at systolic peak, the velocity and wall shear stress distributions are exactly the same between the three models of each patient case.
To further quantify this, since we focus on the descending aorta, two cross-sectional slices were selected to investigate the velocity and pressure variations. These two aortic cross-sections were selected at the proximal and distal stented region for each patient case. Figure S4 shows one representative case for example. The maximum discrepancies of the velocity magnitude at the proximal and distal planes over a cardiac cycle between the BG/BT and FG/BT models are 5.46% and 5.13%, respectively, while the maximum pressure difference of them are 3.23% and 4.21%. For the BG/BT and BG/FT models, the maximum difference of velocity between the two planes are 4.52% and 5.08% respectively, and the maximum pressure discrepancies are 5.02% and 3.90%, for the proximal and distal plane respectively. The average discrepancies for pressure and velocity at the two planes for each model are listed in Table S4 . Thus, for the purposes of our study, the base resolutions with the base time step are considered adequate.
S8. Additional information of hemodynamic comparisons
Similar flow patterns were found between the CTA model and VSA model. Figure S5 shows the velocity streamlines and vorticity iso-surface (=1500/s) at systolic peak for the CTA and VSA models. The same distribution patterns for both the hemodynamic parameters can be found between the CTA and VSA models. The variations of the average pressure and velocity on these planes. The trends of these variation curves are the same between the BG/BT, BG/FT and FG/BT models, and discrepancies of the velocity and pressure are trivial among the three models.
on wall shear stress and time as Eq.S5. Results of a few cases are shown in Figure 7 in the main article and in Figure S6 .
General pattern similarity can be directly observed. Quantified similarity is achieved by the average Hash algorithm via the value matrix as described in the main article ( Figure 7D ). In brief, the average gray value of each matrix element is calculated. The hash of each matrix based on whether the color value of each element is above or below the mean value can then be constructed. The ratio of the number of the hash values that are different between the two matrixes to the total number is used to evaluate the consistency.
Figure S5
The comparison of velocity streamlines (A) and vorticity iso-surface (B) at systolic peak between the CTA and VSA models.
Figure S6
The CTA-reconstructed post-TEVAR models and hemodynamic computational results for one representative patient case in each stent-graft group.
S9. Distribution of stent-induced vessel deformation in all of the studied cases
The proposed VSA facilitates us to analyze the stent-induced vessel wall deformation quantitatively. Figure S7 shows the results for the patients with distal SINE. High deformation region can be identified. Figure S8 shows the deformation results for all of the fifty-eight successfully treated patients. With more cases with post-TEVAR complications being included in the future study. Specific deformation criteria for different complications can be determined, thus to assist quantitative evaluation of treatment risks. 
S10. Statistical data of stent-induced vessel deformation
Averaged stent-induced deformation has been calculated along the three segments of aorta, along the convex and concave, and along the tear-side curve and opposite curve (detailed measurement methods please refer to the main article). Data extraction and calculation are shown in the Table S5 , where statistical analysis was applied among stent-graft groups and between the successfully treated cases and those with distal stentinduced new entry. 
